Immunological evidence for a proteolytic cleavage at the active site of antithrombin in the mechanism of inhibition of coagulation serine proteases.
Previous studies have shown that a modified form of antithrombin, cleaved at a single Arg-Ser bond near the carboxy-terminal end of the chain, is formed during the reaction with thrombin concurrent with the formation of the inactive enzyme-inhibitor complex. A variety of evidence suggests that this cleavage site is the active site of antithrombin. In this work, antisera against intact antithrombin, the modified form of antithrombin and the antithrombin-thrombin complex were used in immunodiffusion analyses to probe the state of the inhibitor in its complexes with coagulation serine proteases. The results show that new antigenic determinants not present in intact antithrombin are created in modified antithrombin by the single peptide-bond cleavage. the same antigenic determinants are found also in complexes between antithrombin and thrombin or factor Xa. No evidence for the exposure of other new determinants in the complexes was obtained. The most likely conclusion from these results is that antithrombin exists in its complexes with the serine proteases as the modified, two-chain form of the inhibitor. This suggests that the mechanism of inhibition involves proteolytic cleavage of the active site of antithrombin by the protease.